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A new approach to protein sequencing is described. It consists of two steps: (i) laddergenerating chemistry, the controlled generation from a polypeptide chain by wet chemistry of a family of sequence-defining peptide fragments, each differing from the next by one amino acid; and (ii) data readout, a one-step readout of the resulting protein sequencing ladder by matrix-assisted laser-desorption mass spectrometry. Each amino acid was identified from the mass difference between successive peaks, and the position in the data set defined the sequence of the original peptide chain. This method was used to directly locate a phosphoserine residue in a phosphopeptide. The (6) .
The recent advent of matrix-assisted laser-desorption mass spectrometry (LDMS) (7) and the development of improved matrix materials (8) Glu1-Gly-Val-Asn-AspS-Asn-Glu-Glu-Gly-Phe10-Phe-Ser-Ala-Arg14, was subjected to eight cycles of ladder-generating chemistry ( Fig. 1 (20) . Afte 10 cycles of ladder-generating chemistry o0 each form of the peptide (21), the tw, separate sequence-defining fragment mix tures were each read out in a single matrix assisted LDMS experiment (Fig. 3) . Th protein ladder sequencing method directl identified and located a Ser(Pi) at positiol five in the peptide (22) . There Gly-Leu-lle-Tyr-Asn-:156. Fig. 4 . The deviation from the calculated value is given in parentheses; Aba, a-amino-n-butyric acid. No more than -25 fmol total peptide was present in the mass spectrometer, that is, <-5 fmol per component. Data were obtained as described (17) . Note that only a slight diminution of signal-to-noise ratio was observed compared with readout at 25-pmol total peptide amounts (see Fig. 2 Most current protein sequence determination is carried out with 10 to 100 pmol of sample (5, 19) and extended automated Edman degradation has been demonstrated on <10 pmol samples (29). We can read out a protein sequencing ladder data set containing 2 to 5 fmol of individual components (Fig. 5) . We 
